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DECANTER CENTR IFUGE WITH WEAR REINFORCEMENT INLET 

The present invention relates to a decanter 
centrifuge with a hollow drum having a longitudinal 
5 axis of rotation and a direction of rotation, a screw 
conveyor in the drum comprising a core body carrying 
at least one helical winding, wherein an inlet cham- 
ber is provided in the core body, said inlet chamber 
having an inlet opening for inlet of material into 

10 the drum from the inlet chamber, a central inlet be- 
ing provided in the inlet chamber as well as an end 
wall in the inlet chamber opposite the central inlet, 
the inlet opening having a delimitation surface, 
which is rear relative to the direction of rotation 

15 and extending substantially axially, said delimita- 
tion surface being provided with a wear reinforce- 
ment, and a preferably substantially tangentially ex- 
tending edge, which is distal relative to the central 
inlet . 

20 The rear delimitation surface may be rounded in 

such a manner that its foremost point is positioned 
radially within the envelope surface of the surface 
of the core body, 

Preferably, two or more inlet openings are pro- 

2 5 vided. 

The invention further relates to a wear rein- 
forcement member for such a decanter centrifuge. 

DE-A-40 41 868 discloses a centrifuge with a 
core body assembled from several parts bolted to- 
30 gether, which makes it possible to disassemble them 
and give access to the interior of the inlet chamber. 
The inlets from the inlet chamber into . the drum are 
lined with wear bushings, which have a collar such 
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that they are secured against the centrifugal force, 
but have to be replaced from the inside. 

It is furthermore known to use wear reinforce- 
ment members , which are welded onto the core body. 
5 It is very work demanding to exchange such wear rein- 
forcement members, and weldable materials are gener- 
ally not very wear-resistant, for which reason such 
wear reinforcement members have to be replaced often. 

The object of the invention is to provide a de- 
10 canter centrifuge having a wear reinforcement member, 
which is easy to exchange and which only lays down a 
few restrictions for the choice of material. 

This object is according to the invention met 
in that the wear reinforcement comprises a wear rein- 
15 forcement member extending along the rear delimita- 
tion surface and, when viewed in section transverse 
to the direction of the axis of rotation, extending 
around the rear delimitation surface, the wear rein- 
forcement member extending so far into the inlet 
20 chamber along its wall that a concave back surface of 
the wear reinforcement member facing the rear delimi- 
tation surface has an interior portion in the inlet 
chamber, said portion being positioned behind the 
foremost point of the rear delimitation surface 
25 viewed relative to the direction of rotation, that 
the wear reinforcement member is provided with an 
abutment surface with a component facing tangentially 
opposite the back surface in abutment against an 
abutment surface associated with the core body and 
30 which during operation prevents the wear reinforce- 
ment member from moving tangentially forwards in the 
direction of rotation, and an abutment surface with a 
radially outwards facing component in abutment 
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against an abutment surface associated with the core 
body preventing the wear reinforcement member from 
moving radially out of the core body, that at least 
one of said abutment surfaces associated with the 
5 core body is constituted by a removable blocking mem- 
ber and that the wear reinforcement member and the 
inlet opening are designed in such a manner that the 
wear reinforcement member can be introduced to its 
operating position from the exterior side of the core 
1 0 body • 

In this manner an easy replacement is obtained 
as it may take place from the outside, and no special 
demands are made to the securing of the wear rein- 
forcement member, which is kept in place by the 

15 blocking member and other engaging surfaces. 

In a preferred embodiment the wear reinforce- 
ment member comprises at least one end portion ex- 
tending along an end wall of the inlet chamber, said 
end wall extending from the distal edge. In this man- 

20 ner this end wall is protected too. 

With a view to its securing and to additional 
wear protection the wear reinforcement member com- 
prises a second end portion at the, opposite end rela- 
tive to the first end portion, said second end por- 

25 tion extending along a proximal wall in the inlet 
chamber, the wear reinforcement member extending be- 
tween the end wall and the proximal wall. Preferably, 
at least one end portion is accommodated in a recess 
in the adjacent wall. In this way substantially 

3 0 smooth end wall surfaces are obtained in the inlet 
chamber, and the abutment surface for preventing tan- 
gential movement may be constituted of an area in the 
recess or recesses, when said recesses are designed 
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in correspondence with the end portions. 

Preferably, a deeper recess accommodating the 
blocking member is provided in the wall at the end of 
said recess opposite said rear delimitation surface. 
5 The blocking member is preferably not tightened 
against the wear reinforcement member. In this manner 
it becomes possible to use a comparatively brittle 
material for the wear reinforcement member. 

Preferably, a filling material for filling out 

10 irregularities is provided between the wear rein- 
forcement member and the rear delimitation surface. 
Hereby, a well-defined supporting surface for the 
wear reinforcement member is ensured. The filling ma- 
terial may comprise epoxy or the like. 

15 The wear reinforcement member is preferably 

made from a not weldable material, as a more wear- 
resistant material can be used without increase of 
the costs. In particular, the wear reinforcement mem- 
ber may comprise tungsten carbide, which is precisely 

20 a comparatively brittle, but very wear-resistant ma- 
terial and not weldable. However, the invention is 
not confined to the use of any definite material, and 
other materials suited for wear reinforcement may be 
used. 

25 In a preferred embodiment the helical winding 

extends across an inlet into the drum and a recess is 
provided in the helical winding at the inlet to allow 
replacement of the wear reinforcement member. Such an 
embodiment is in particular of interest, when the 

3 0 inlet has a wider axial extension than more than half 
of the pitch of the helical winding, which is often 
desirable to prevent the inlet from the .inlet chamber 
to the drum from delimiting the total inlet capacity. 
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The object is further met by a wear reinforce- 
ment member for a decanter centrifuge, said member 
having the shape of a saddle . 

The invention will now be described in detail 
5 in the following by means of an example of an embodi- 
ment with reference to the schematic drawings, in 
which 

Fig. 1 illustrates a screw conveyor of a de- 
canter centrifuge with certain parts cut away, 
10 Fig. 2 a sectional view along the line II-II in 

Fig. 1, 

Fig. 3 a view corresponding to a part of Fig. 
2, but of an embodiment of the invention, 

Fig. 4 a partially perspective view of the em- 
15 bodiment according to Fig. 3 with parts cut away to 
show a blocking member, and 

Fig. 5 a second partially perspective view of 
the embodiment according to Fig. 3. 

Figs 1 and 2 show a screw conveyor known per se 
20 of a decanter centrifuge. The screw conveyor com- 
prises a core body 1 carrying a helical winding 2. 
For the sake of clarity, the helical winding has in 
Fig. 1 been cut away on the side facing the viewer. 

An inlet chamber 3 is provided in the core body 
2 5 1, into which chamber a central inlet tube 4 extends, 
and inlet openings 5 are provided, through which ma- 
terial to be centrifuged may flow from the inlet 
chamber 3 into a drum (not shown) surrounding the 
screw conveyor. 
30 During operation the screw conveyor will to- 

gether with the drum rotate as indicated by an arrow 
6 in Fig. 2. 

During operation material to be centrifuged 
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will flow through the inlet tube 4 into the inlet 
chamber 3 and out through the inlet openings 5 , the 
material flowing on account of the rotation across 
the rear, when seen in the direction of rotation, de- 
5 limitation surfaces 7 of the inlet openings, which in 
the embodiment are rounded. The material flowing in 
is accelerated by the delimitation surfaces 7, which 
results in a considerable wear of these surfaces 7, 
which it is consequently desirable to protect. 
10 Figs 3-5 show in greater detail the area around 

an inlet opening 5, where the delimitation surface 7 
is provided with a wear reinforcement member 8 ac- 
cording to the present invention. The inlet chamber 3 
is defined at one end by proximal wall 9 provided 
15 with a central hole. At the other end the inlet cham- 
ber 3 is defined by an end wall 13. 

The wear reinforcement member 8 generally has 
the shape of a saddle, the member comprising a cylin- 
der-shaped body part 10 with end portions or flanges 
20 11, 12 at the ends. 

In the example, the wear reinforcement member 8 
is made from tungsten carbide. It is not weldable, 
but is kept in place by its geometric design and its 
consequent engagement with the delimitation surface 7 
25 and other surfaces, as will be explained in detail in 
the following. 

The end wall 13 is defined by a distal edge 13a 
in the inlet opening 5. In the end wall 13 and in the 
proximal wall 9 recesses are provided for accommodat- 
30 ing the flanges 11 and 12, such that the sides of 
these flanges facing one another substantially are in 
alignment with or slightly lowered relative to the 
adjacent surfaces of the end wall 13 and the proximal 
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wall 9, respectively. In this manner is ensured that 
no edges protrude into the flow of material to be 
centrifuged. 

A dovetail -shaped, axial groove 16 is provided 
5 in the end wall 13 and in the proximal wall 9 for ac- 
commodating a blocking member 17 to prevent the wear 
reinforcement member 8 from falling out. The blocking 
member 17 is kept in place by a screw 18 in the re- 
spective wall. The blocking members 17 are not tight- 
10 ened against the wear reinforcement member 8. 

A recess 19 is provided in the flange 11 for 
accommodating the blocking member 17. The recess has 
a first abutment surface 19a with a tangentially fac- 
ing component 19b and a second abutment surface 19c 
15 with a radially outwards facing component 19d. 

Moreover, the flange 11 has a curved abutment 
surface 11a with a tangentially directed component 
lib. 

The flange 12 has a chamfered abutment surface 
20 20, which in the operating position extends under the 
blocking member and which extends in the same plane 
as the abutment surface 19c. 

The wear reinforcement member 8 extends so far 
into the inlet chamber 3 along its wall that an inte- 
25 rior portion 14 of the back wall of the wear rein- 
forcement member 8 facing the delimitation surface 7 
is situated behind the foremost point 15 of the de- 
limitation surface 7 seen relative to the direction 
of rotation 6. 

3 0 The wear reinforcement member 8 is accommodated 

between the end wall 13 and the proximal wall 9, 
whereby it is kept in place in axial direction. 

In tangential direction the wear reinforcement 
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member 8 is kept in place by its abutment against the 
delimitation surface 2 and the abutment of the abut- 
ment surfaces 11a and/or 19a against wall in the re- 
cess in the end wall 13 (and correspondingly in the 
5 proximal wall 9) and against the blocking member 17, 
respectively. It should be noted that only one of the 
abutment surfaces 11 and 19a need to be present to 
attain the tangential securing of the wear reinforce- 
ment member 8 . 

10 In radial direction the wear reinforcement mem- 

ber 8 is kept in place against the centrifugal force 
by the engagement of the interior portion 14 with the 
delimitation surface 7 and the abutment of the abut- 
ment surfaces 19c and 2 0 against the blocking members 

15 17. ' 

In the direction towards the centre of the core 
body 1 the securing is less important, as the cen- 
trifugal force acts outwardly. However, it should be 
noted that the wear reinforcement member is prevented 

20 from falling into the inlet chamber 3 by its engage- 
ment with the exterior part of the delimitation sur- 
face 7, the engagement of the abutment surface 11a 
with the recess in the end wall 13 and/or the engage- 
ment of the on account of the dovetail -shape tilted 

25 abutment surface 19a with the blocking member 17. 

Between the delimitation surface 7 and the body 
part 10 of the wear reinforcement member 8 a material 
has preferably been introduced for filling out the 
cavities, which might otherwise be present on account 

3 0 of the production tolerances. This material may for 
instance be epoxy or silicone. In this manner a well 
defined supporting surface for the wear .reinforcement 
member is obtained. 
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A part of the helical winding 2 extends across 
the inlet 5, and in this part a recess 21 is pro- 
vided. On account of this recess and the design of 
the wear reinforcement member 8 for that matter, it 
5 becomes possible to replace the wear reinforcement 
member from the exterior side of the core body 1, 
when this has been removed from the drum: The screws 
18 are removed, the blocking members 17 are then 
pulled out axially from the dovetail -shaped groove 

10 16, following which the wear reinforcement member 8 
may be raised as indicated in Fig. 5. Then the wear 
reinforcement member 8 may be turned to be released 
from the helical winding 2 and a new wear reinforce- 
ment member 8 may be introduced by following the same 

15 operations in reverse order. 



WO 03/076078 



PCT/DK03/00168 



10 

PATENT CLAIMS 
1. A decanter centrifuge with a hollow drum 
having a longitudinal axis of rotation and a direc- 
tion of rotation (6), a screw conveyor in the drum 
5 comprising a core body (1) carrying at least one 
helical winding (2) , wherein an inlet chamber (3) is 
provided in the core body (1) , said inlet chamber 
having an inlet opening (5) for inlet of material 
into the drum from the inlet chamber (3) , a central 
10 inlet (4) being provided in the inlet chamber (3) as 
well as an end wall (13) in the inlet chamber (3) op- 
posite the central inlet (4) , the inlet opening (5) 
having a delimitation surface (7), which is rear 
relative to the direction of rotation and extending 
15 substantially axially, said delimitation surface be- 
ing provided with a wear reinforcement (8), and a 
preferably substantially tangentially extending edge 
(13a), which is distal relative to the central inlet 
(4), characterized in that the wear re- 
20 inforcement comprises a wear reinforcement member (8) 
extending along the rear delimitation surface (7) 
and, when viewed in section transverse to the direc- 
tion of the axis of rotation (6) , extending around 
the rear delimitation surface (7) , the wear rein- 
2 5 forcement member (8) extending so far into the inlet 
chamber (3) along its wall that a concave back sur- 
face of the wear reinforcement member (8) facing the 
rear delimitation surface (7) has an interior portion 
(14) in the inlet chamber, said portion being posi- 
30 tioned behind the foremost point (15) of the rear de- 
limitation surface (7) viewed relative to the direc- 
tion of rotation (6), that the wear -reinforcement 
member (8) is provided with an abutment surface (11a; 
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19a) with a component (lib; 19b) facing tangentially 
opposite the back surface in abutment against an 
abutment surface associated with the core body (1) 
and which during operation prevents the wear rein- 
5 forcement member (8) from moving tangentially for- 
wards in the direction of rotation (6) , and an abut- 
ment surface (19c) with a radially outwards facing 
component (19d) in abutment against an abutment sur- 
face associated with the core body (1) preventing the 

10 wear reinforcement member (8) from moving radially 
out of the core body (1) , that at least one of said 
abutment surfaces associated with the core body (1) 
is constituted by a removable blocking member (17) 
and that the wear reinforcement member (8) and the 

15 inlet opening (5) are designed in such a manner that 
the wear reinforcement member (8) can be introduced 
to its operating position from the exterior side of 
the core body (1) . 

2. A decanter centrifuge according to claim 1, 
20characterized in that the blocking mem- 
ber (17) protrudes from the end wall (13) beyond a 
part of the wear reinforcement member (8) - 

3. A decanter centrifuge according to claim 1 
or 2, characterized in that the wear re- 

25 inforcement member (8) comprises at least one end 
portion (11) extending along an end wall (13) of the 
inlet chamber (3) , said end wall extending from the 
distal edge (13a) . 

4. A decanter centrifuge according to claim 3, 
30characterized in that the wear rein- 
forcement member (8) comprises a second end portion 
(12) at the opposite end relative to the first end 
portion (11) , said second end portion (12) extending 
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along a proximal wall (9) in the inlet chamber (3), 
the wear reinforcement member (8) extending between 
the end wall (13) and the proximal wall (9) . 

5. A decanter centrifuge according to claim 3 
5 or 4, characterized in that at least one 

end portion (11, 12) is accommodated in a recess in 
the adjacent wall (13, 9) . 

6. A decanter centrifuge according to claim 5, 
characterized in that in the wall (9, 

10 13) at the end of said recess opposite said rear de- 
limitation surface (7) a deeper recess (16) accommo- 
dating the blocking member (17) is provided. 

7. A decanter centrifuge according to claims 1- 
6, characterized in that between the 

15 wear reinforcement member (9) and the rear delimita-. 
tion surface (7) a filling material for filling out 
irregularities is provided. 

8. A decanter centrifuge according to claim 7, 
characterized in that the filling mate- 

2 0 rial comprises epoxy. 

9. A decanter centrifuge according to claim 18 , 
characterized in that the wear rein- 
forcement member (8) is made from a not weldable ma- 
terial. 

25 10. A decanter centrifuge according to claim 9, 

characterized in that the wear rein- 
forcement member (8) comprises tungsten carbide. 

11. A decanter centrifuge according to claims 
1-10, characterized in that the helical 

30 winding (2) extends across an inlet (5) into the drum 
and that a recess (21) is provided in the helical 
winding (2) at the inlet (5) to allow replacement of 
the wear member (8) . 
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12. A wear member for a decanter centrifuge ac- 
cording to claims 1-11, characterized in 
having the shape of a saddle. 
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